c-Jun-NH2 kinase (JNK) contributes to the regulation of c-Myc protein stability.
In accord with the central role c-Myc plays in control of cell growth and death, the stability of this protein is tightly regulated. Although the NH2-terminal domain of c-Myc has been implicated in the regulation of its stability, c-Myc-S, which lacks this domain, is equally unstable, pointing to the role of additional domains in the regulation of c-Myc stability. Our former studies revealed that amino acids (aa) 127-189 of c-Myc are responsible for stress-induced stability of the c-Myc protein. This region of c-Myc shares homology with the delta domain of c-Jun, which is required for JNK association and subsequent targeting of c-Jun for ubiquitination under non-stressed growth conditions. Here we demonstrate that JNK associates with, and mediates, c-Myc ubiquitination and degradation. Addition of JNK increased the degree of c-Myc ubiquitination in in vitro ubiquitination reactions. Increased c-Myc stability following MEKK1/JNK stimuli is abolished upon mutation within the delta-like domain of c-Myc (aa 166-181), as well as deletion of aa 127-189. Significantly, inhibition of JNK expression via small interfering RNA increased c-Myc protein expression. Similarly, squelching JNK association with c-Myc by overexpression of a peptide corresponding to aa 127-189 of c-Myc increased endogenous c-Myc stability and elevated the fraction of cells within the G2/M phase of the cell cycle. In all, these findings point to the contribution of JNK to the regulation of c-Myc protein stability under normal growth conditions.